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IIATOrEHHOE ftEHCTBHE HYMHOrO MHKPOEA HA OPrAHH3M 
EJIOXH XENOPSYLLA CHEOPIS 
H yjIBTPACTPyKTyPA BOafiy^HTEJIH 
B PA3JIHHHBIE CPOKH nPEEBIBAHHH B nEPEHOCHHKE 

H. n. Kohhob, T. A. /JeMHeHKO, n. H. Ahhciimob, 

K. H. KoH^paniKima A. JJ. JlyKwmoBa 

SjieKTpoHHo-MHKpocKonnqecKoe H3yqeHne jKejiy^o^Ho-KHineqHoro TpaKTa 6 jioxh Xenop- 
sylla cheopis, 3apa>KeHHoro B036yAHTejieM qyMbi, noKa3ajio nyTH npoHHKHOBeHHH qyMHoro mh- 
Kpo6a b anHTejiHH jKejjy^Ka HaceKOMoro n ^ecTpyKi^nio nocjieAHero. 06Hapy?KeHbi mhkpo6m qyMbb 
3a npe^ejiaMH jKejiy^o^Ho-KHmeqHoro TpaKTa HaceKOMoro. B 3aBHCHMOCTH ot cpoKOB npe6biBaHHar 
qyMHoro MHKpo6a b 6jioxe noKa3aH aHa^HTejibHbiH noJiHMop$H3M B036yAHTejiH. 

AHaJiH3 HCCJieAOBaHHH B3aHMOOTHomeHHH 6 jiox c B036y,niHTeJieM HyMBi, noJiyneH- 
HLIX B pa3HOe BpeMH, CBHAeTeJIBCTByeT 06 OTCyTCTBHH e^HHOrO MHeHHH 0 naTOreHHOM 
B03jiiGHCTBHH HyMHoro MHKpoSa Ha opraHH3M nepeHOCHHKa. Ilpn 3 tom o^Ha rpynna 
aBTopoB (Th^jiob, 1960; HoBOKpeipeHOBa, 1973; Ko 3 jiob, 1979) pacpeHHBaeT npe- 
SLiBaHne B036y,niHTeJiH nyMLi b opraHH3Me nepeHocnnKa KaK 6e3BpeAHoe ajih opra- 
HH3Ma 6 jioxh, Apyran rpynna nccjieAOBaTejien cnmaeT, hto nyMHon MnnpoS hbjih- 
eTcn naToreHHLiM ajih hhx (KoHApaniKHHa, 1969; EnSnKOBa, KjiaccoBCKnn, 1974). 

O^HaKo Bee HCCJieftOBaTeJiH eAHHOAyniHo OTMenaiOT to oScTOHTejiBCTBO, hto* 
B036y,niHTeJiB nyMLi HaHocnT BpeA opraHH3My SjioKnpoBaHHoro nepeHocnnKa. 

Bonpoc o naTOreHHOM aghctbhh MnnpoSa nyMti Ha opraHH3M HeSjioKnpoBaHHLix 
HacenoMLix ocTaeicn ao ceroAHHnmero BpeMeHn otkplitlim. CjieAyeT otmgthtb^ 
hto AGHCTBne nyMHoro MnnpoSa Ha opraHH3M 6 jioxh He HBJineTCH oahoctopohhhm. 
IIoa BJiHHHneM pa3JiHHHLix (JaKTopoB opraHH3Ma 6 jioxh HaSjiiOAaeTCH ycHJieHne^ 
CTeneHH noJiHMop(J)H3Ma MHKpoSa. IIo AaHHBiM Beiiep h Apyrnx (1974), Eenep 
(1979), BaipeHKa, TapanaHOB (1977), Baru;eHKa h Apyrnx (1980), IIJeAPHHa h Apy- 
rax (1975), CTeneHt H3MeHeHnn Mop^oJiornn B036yAHTejin 3aBHCHT ot cpoKOB 
ero npeSHBaHHH b opraHH3Me nepeHocnnKa h ot $a3H nepeBapnBaHHH kpobh Ha- 
cenoMoro. 

I^eJiBK) Harnero HCCJieAOBaHnn 6 bijio 3JieKTpoHHo-MHKpocKonHHecKoe H3yneHHe j 
B3aHMOJlieHCTBHH HyMHOrO MHKpo6a C 0praHH3M0M HeSjIOKHpOBaHHOH 6 jioxh 
X. cheopis c oAHOBpeMeHHBiM aHajiH30M yjiBTpacTpyKTypBi OaKTepnajiBHBix KJieTOK 
b pa3JiHHHBie cpoKH npe6BiBaHHH b nepeHocHHKe. 

MATEPHAJI H METOftHKA 

Mojioabix He nHTaBHinxcH ao OKcnepHMeHTa caMOK h caMpoB X. cheopis 3apa>Kajra: 
KopMJieHneM Ha SeJiBix MBirnax, HaxoAHiipixcH b CTaAnn npe^aroHajiBHon SaKTepne- 
MHH, BBI3BaHHOH BBICOKOBHpyJieHTHBIM HITaMMOM HyMHOTO MHKpoSa 231, XapaK- 
TepH3yiOHi;HMCH nOJIHBIM HaSopOM AeTepMHHaHT BHpyJieHTHOCTH, LD 50 KOTOpora 
SBiJia paBHa 20 m. k. Ilpn 3 tom b Ma3Kax kpobh MBimeii 6 bijio OTMeneHo 20—30 6 h- 
noJinpHO oKpameHHBix MHKpoopraHH3MOB b noJie 3peHnn CBeTOBoro MHKpocKona. 
HcxoAHan 3apa>KeHHOCTB 6 jiox cocTaBJiHJia 92 % . Bjiox coAep^Kajin b npoSnpKax 
c necKOM, noMeru;eHHBix b 3KCHKaTop npn TeMnepaType B03Ayxa 21 °G h BJia^K- 
HOCTH 97 %. 
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/Jjih HccjieAOBaHHH ncejiyAoAHoro TpaKTa b 3JieKTpoHHOM MHKpocKone skto- 
napa3HTOB SpaJin nepe3 1,3hhb AajiLHenineM Ka^KABie cyTKH b Tenemie 11 AHen. 
3apa>neHHLix 6jiox nepe3 ABa ahh Ha 3-h, noAKapMJiHBaJin Ha 3Aopoblix Sejrax 
MHHiax. OTSnpaJiH 6jiox nocjie Ka>KAOH noAKopMKH. JlerKHM 3$hphbim HapK030M 
6jIOX o6e3ABH>KHBaJIH H nOA MHKpOCKOnOM MBC-2 OTAeJIHJIH H^eJiyAOHHO-KHHieHHLIH 
TpaKT b Kanjie $H3HOJiorHHecKoro pacTBopa. 3aTeM ero noMern;ajiH b $HKcaTop 
fflecTpaHAa pH 7.2—7.4 Ha 1.5—2 n, o 6 e 3 BO>KHBajiH cnnpTaMH b B03pacTai0H];eH 
KOHii;eHTpaii;HH h nponnJieHOKCHAe. 06e3BO>KeHHBiH MaTepnaJi noMemajra b shokcha- 
HLie cmojili (Spurr, 1969). Totobhjih yjiLTpaTOHKne cpe 3 i»i Ha yjiLTpaTOMe LKB 8800 

(niBepHH) H MOHTHpOBaJIH HX Ha MeAHBie CeTOHKH C $OpMBapOBOH nOAJIO>KKOH. 

Cpe3H KOHTpacTHpoBaJin b 1.5 %-hom pacTBope ypaHHJiapeTaTa h iprrpaTa CBHHpa 
no MeTOAy PeiraojiBAca (Reynolds, 1963). noJiyneHHBie npenapaTBi npocMaTpHBajin 
b 3JieKTpoHHBix MHKpocKonax EM-7A h HU-12A (Hhohhh) npn ycKopmonpix 
HanpH>KeHHHX 80 h 75 kb cooTBeTCTBeHHo. (DoTorpa^npoBajiH Ha HAopHBie nJiacraHKH 
Tnna MP hjih $OTOTexHHHecKyio njieHKy OT-41 h OT-101. Bcero 6bijio HCCJieAOBaHO 
40 npenapaTOB 6 jiox. 

PE3yjIbTATBI HCC JIE^OB AHHH 

npn 3JieKTpOHHO-MHKpOCKOnHHeCKOM HCCJieAOBaHHH >KeJiyAOHHO-KHHieHHOrO 
TpaKTa 3apa>KeHHBix 6 jiox o6Hapy>KeHo, hto nepe3 nac h 3 n nocjie 3apa>KaiOH];ero 
/KopMJiemiH SaKTepnn nyMBi hooahhohho (hjih no 2—3) pacnoJiaraJincB cpeAH 
$opMeHHBix 3JieMeHTOB kpobh b npeA>KejiyAOHKe h >KeJiyAKe HaceKOMoro (pnc. 1 , a, 6 ; 

(CM. BKJI.). 

BaKTepnaJiBHBie KJieTKH b stot nepnoA HMeJiH najioHKOBHAHyio hjih OBOHAHyio 
,(|)opMy. Ohh Sbijih onpy>KeHBi ab yMH MeMdpaHaMH: HapynmoH h BHyTpemieH — 
rn;HTonjia3MaTHHecKOH. HapynmaH MeMSpaHa HMejia acHMMeTpHHHBin npo(|)HJiB 
3a cneT SojiBinen tojhahhbi h SojiBinen 3JieKTpoHHOH hjiothocth ee BHeniHero cjioh. 
Ba3aJiBHan MeMSpaHa (nenTHAorjiHKaH) Me>KAy o6enMH MeMSpaHaMH He BBiHBJiHJiacB. 
-.GAHaKO y Bcex HaSjiioAaeMBix SaKTepnn 6bijio yBejinneHo nepHnjia3MaTHnecKoe 
(npocTpaHCTBO no cpaBHeHHio c yjiBTpacTpyKTypoii nyMHoro' MHKpoSa, BBiparn;eH- 
hoto Ha HCKyccTBeHHOH nHTaTejiBHOH cpeAe (Kohhob h AP-, 1975). Cjiohctoctb 
n;HTonjia3MaTHHecKOH MeMSpaHBi Ha6jiioAaJiacB peAKo h tojibko Ha nojiiocax SaKTe- 
Phh. B OTAeJiBHBix KJieTKax BHyTpeHHee coAep>KHMoe n;HTonjia3MBi Sbijio 3anojiHeHo 
SojiBHiHM KOJinnecTBOM phSocom. HyKJieoHA name 3aHHMaJi peHTpajiBHyio nacTB 
SaKTepnajiBHOH KJieTKH h npocMaTpHBaJicn b BHAe 30hbi, cboSoaho nponycKaiomeH 
3JieKTpOHBI. 

OSHJIIie MHKpoSOB, H3MeHeHHe HX yJIBTpaCTpyKTypBI B 3HaHHTeJIBHOH CTeneHH 
3aBHceJio ot cpoKOB, npomeAfflHX nocjie 3apa>KeHHH h noAKopMOK. 

Hepe3 cyTKH h b A^JiBHenineM Ha npoTH>KeHHH 6 — 7 cyT SaKTepnajiBHBie KJieTKH 
qyMBi o6Hapy>KHBaJiH b ochobhom b npeA>KeJiyAKe h peAKO — b nepeAHen nacra 
jKeJiyAKa HaceKOMoro. 

Ha 2-e cyT nocjie 2-h noAKopMKH (8-e cyT nocjie 3apa>KaiOH];ero KopMJieHnn) 
SaKTepnn nyMBi o6pa30BBiBaJin CKonjieHHH b npeA>KeJiyAKe h b cpeAHen KHinne 
HaceKOMoro b Macce reMaTHHa — KOHenHoro npoAyKTa nepeBapHBaHHH kpobh 
(lUeAPHH h aPm 1975; BanjeHOK, TapanaHOB, 1977; BanjeHOK h AP-, 1980), kotopbih 
Ha yjiBTpaTOHKHX cpe3ax nocjie OKpaniHBaHHH cojihmh TH>KejiBix MeTaJiJiOB npo- 
CMaTpnBaeTCH b BHAe 3JieKTpoHHonjiOTHBix 3epeH (pnc. 1, e ). KomjeHTpaAHH reMa¬ 
THHa BOKpyr SaKTepnaJiBHBix KJieTOK yBeJiHHHBaeTCH nocjie 3-h noAKopMKH (11-e 
cyT). TeMaTHH KOHpeHTpnpyeTCH c BHenmeH ctopohbi CKonjieHHH 6aKTepnH, o6pa3yn 
KOHrJiOMepaTBi, coAep^Kanpie b CBoeM cocTaBe KaK SaKTepnn nyMBi, TaK h ocTaTKH 
nepeBapeHHOH kpobh (pnc. 1, e). B nJiocKocra cpe3a TaKoro KOHrJiOMepaTa Hacnn- 
TBiBaeTCH ao 100 h Sojiee SaKTepnH. 

Ha yjiBTpaTOHKHX cpe3ax mo>kho bhagtb, hto 6ojibihhhctbo SaKTepnajiBHBix 
KJieTOK TepaiOT naJionKOBHAHyio $opMy, OKpyrJiniOTCH, a HeKOTopBie 3HanHTeJiBHo 
yBeJiHHHBaiOTCH b pa3Mepax (pnc. 1, d, e), t. e. HacTynaiOT H3MeHeHHH, conpoBO>K- 
AaioiAiie npopecc o6pa30BaHHH npoTonjiacTOB hjih c$eponjiacTOB y SaKTepnn. 
y TaKHX KJieTOK Hapy>KHaa MeMSpaHa oSbihho chjibho oTCTaeT ot u;HTonjia3MaTHHe- 
ckoh h TorAa Me>KAy hhmh 3HanHTeJiBHO yBeJiHHHBaeTCH nepHnjia3MaTHHecKoe 
npocTpaHCTBO. Ha nepn(|)epHH n;HTonjia3MBi y C(|)eponjiacTOB bhahbi BaKyojiH, 
orpaHHneHHBie MenSpaHOH (pnc. 1, d). 
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OftHaKO ocHOBHan Macca SaKTepnajiBHoii nonyjiHAHH BBirJiHAejia b BHAe Mejmnx 
6aKTepnH pa3MepoM 500 — 450 hm. Ohh HMejin neTKO Btipa>KeHHoe pa3JiHHHe $opM. 
AcHMMeTpHHHOCTL BHeiHHeH MeM6paHLI y SojILIHHHCTBa SaKTepnaJILHBIX KJieTOK 
b 3tot nepnoA coxpaHHeTCH. nepnnjiasMaTHHecKoe npocTpaHCTBO npnoSpeTaeT 
VMepeHHyio 3JieKTpoHHyio njioTHocTB, h Ha o6in;eM $0He npocMaTpnBaeMBix chhmkob 
KJieTOHHan CTeHKa MHKpoSa oxBaTBiBaeT SaKTepnajiBHoe Tejio neTKO BBipa>KeHHBiM 
oSoakom (puc. 1, d). B nojie 3peHHn, KpoMe Toro, BCTpenaiOTcn ^ejiHin;HecH $opMBi 
SaKTepnH. 

CjieAyeT OTMCTHTB, HTO KOMnaKTHOCTB BBIHBJieHHBIX KOHrJIOMepaTOB MO>KeT 6bitb 
napymeHa, hto HecoMHeHHO npnBOAHT k pacnpocTpaHeHHio B036yAHTejin b >Ke- 
jiy^oHHO-KiimeHHOM TpaKTe HaceKOMoro. HapymeHne ijejiocTHOCTH OTrpaHHHHBaio- 
njero cjioh, no Been BeponraocTH, MO>neT 6bitb BBi3BaHo He tojibko nepncTajiBTHne- 
ckoh aKTHBHOCTBio >KejiyAKa, ho h nocTynJieHneM hoboh nopijHH kpobh (npn noA- 
KopMKe) iijiii AencTBHeM npoTeojiHranecKiix $epMeHTOB caMoro MHKpoSa. 

OSnjnie mhkpo6ob nyMBi b >KejiyAOHHo-KHHieHHOM TpaKTe nepeHOCHHKa b nepnoA 
8—11-x cyT, nocjie 3apa>KaiOH];ero KopMJieHHH (2-e cyT nocjie 2-h h 3-h noAKop- 
MOk) n03B0JIHJI0 HaSjHO^aTB AHHaMHKy B3aHMOAeHCTBHH 6aKTepHH nyMBI C KJieTKaMH 

anHTejiHH >KejiyAKa 6 jioxh. 

Kan bhaho H3 pnc. 2, a (cm. bkji.), B036yAHTejiB nyMBi cnoco6eH BBi3BiBaTB 
paccJioeHne anHTejiHajiBHBix KJieTOK >KeJiyAKa HaceKOMoro h npoHHKaTB b opraHH30- 
BaHHoe hm npocTpaHCTBO. B AaJiBHenmeM nyMHOH MHKpoS, pa3pyman KJieTOHHyio 
MeMSpaHy amiTejinajiBHOH KJieTKH h BHeApnncB b ee u;HTonjia3My, BBi3BiBaji AecTpyK- 
h;hk) BHyTpnKJieTOHHBix opraHeJiJi (pnc. 2 , 6 ). B u;HTonjia3Me amrrejmaJiBHBix 
KJieTOK b MecTax pacnoJio>KeHHH nyMHoro MHKpo6a BOKpyr SaKTepnaJiBHoro Tejia 
npocMaTpHBaiOTCH 3JieKTpoHHonpo3panHBie 3ohbi (pnc. 2, e). B HeKOTopBix cjiynanx 
mo>kho 6bijio o6Hapy>KHTB, hto B036yAHTejiB nyMBi OTCJianBaji anHTejinajiBHyio 
KJieTKy ot 6a3ajiBHon MeMSpaHBi h Aa?Ke pa3pymaji ee (pnc. 2, e ). Eojiee AeTajiBHBin 
aHaJiH3 6a3ajiBHon MeMSpaHBi no3BOJiHJi bbihbhtb MecTa pa3pBixjieHHH h HapymeHHH 
ee u;eJiocTHOCTH, hto, no Been bhahmocth, mo>kct cnocoScTBOBaTB npoHHKHOBeHHio 
nyMHoro MimpoSa 3a npe^ejiBi H^ejiyAonHO-KHinenHoro TpaKTa (pnc. 2, d). 

YjiBTpacTpyKTypa B036yAHTejin nyMBi, B3aHMOAeHCTByK)in;ero c amrrejmeM 
/KejiyAOHHO-KHHienHoro TpaKTa, bo mhotom HAeHTHHHa yjiBTpacTpyKType SaKTepnn, 
HaSjnoAaeMBix HaMH b nepBBie nacBi nocjie 3apa>Kaioiri;ero KopMJieHHH. 

rtpn H3yneHHH >KeJiyAOHHO-KHHieHHoro TpaKTa y He3apa>KeHHBix 6jiox (koh- 
TpojiBHan rpynna HaceKOMBix) c aHaJiornnHBiMH BpeMeHHBiMH HHTepBaJiaMH noA- 
kopmok h 3a6opa MaTepnaJia, KaK h y ohbithbix 3KTonapa3HTOB, SbiJia BBiHBJieHa 
HHTaKTHan CTpyKTypa amiTeJinn H^eJiyAonHO-KHinenHoro TpaKTa nepeHOCHHKa 
(pnc. 2 , e). 

3AKJIK)qEHHE 

Ha OCHOBaHHH BJieKTpOHHO-MHKpOCKOnHHeCKOrO HCCJieAOBaHHH 3apa>KeHHBix 
HeSjiOKnpoBaHHBix 6jiox Xenopsylla cheopes mohoio CHHTaTB, hto b >KejiyAOHHO- 
KHinenHOM TpaKTe Sjioxh Ha 2-e cyT nocjie 2-h h 3-h noAKopMOK (8 — 11-e cyT nocjie 
3apa>KaK)in;ero KopMJieHHH) o6pa3yiOTCH KOMnaKTHBie cKonjieHHH-KOHrjiOMepaTBi 
SaKTepnn nvMbi b Macce reMaTHHa c neTKO BBipaJKeHHBiM H3MeHeHneM $opMBi 6aKTe- 
PHH. 9tO oScTOHTeJIBCTBO 6bIJIO OTMeneHO B CBeTOOnTHHeCKHX HCCJieAOBaHHHX 
(Benep h aPm 1974) h c npHMeHeHneM rHCTOJiornnecKHx mctoaob (IIJeAPHH h ap», 
1975; BaipeHOK, TapaKaHOB, 1977; BainpHOK h ap*, 1980). 

«3aMypoBaHHBie» b KOHrJiOMepaTBi nyMHBie SaKTepnn HMejin CTpyKTypy obohaob, 
najioHKOBHAHBix $opM, c$eponjiacTOB h npoTonJiacTOB. Tanne H3MeHeHHH Mopc|)OJio- 
rnn nyMHoro MHKpo6a kocbchho onpeAOJiniOT H3MeHeHHH pnAa $yHKii;HOHajiBHBix 
ocoSeHHOCTen caMHX SaKTepnH, CBH3aHHBix c npncnocoSHTejiBHOH peaKAnen Ha Me- 
HHIOIAHeCH yCJIOBHH CpeAH oSHTaHHH. OopMHpOBaHHe KOHrJIOMepaTOB SaKTepHH, 
OCyMKOBaHHBIX reMaTHHOBBIM BeipeCTBOM, no Been BepOHTHOCTH, CnOCoScTByiOT 
6jI0K006pa30BaHHI0. 

B nepnoA HHTeHCHBHoro pa3MHO>KeHHH B036yAHTejin nyMBi b 6jioxe (8 — 11-e cyT 
nocjie 3apa>KaioHi;ero kopmjichhh) HaMH b oahom h3 Tpex nccjieAyeMBix npenapaTOB 
o6Hapy>KeHBi CTpyKTypHBie H3MeHeHHH annTejinajiBHBix KJieTOK h 6a3ajiBHOH MeM- 
SpaHBi >KenyAKa HaceKOMoro. Ohh BBipan^ajiHCB b AecTpyKAHH njia3MaTHnecKOH 
MeMSpaHBi h npoHHKHOBeHHH HyMHoro MHKpoSa b anHTejiHH cpeAHen khhikh 3Kto- 
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napa3HTa, c uaJibHeHHiHM pa3pyineHneM opraHeJiJi 3nHTejmaJiKHLix KJieTOK h co- 
npoBCtfKnaJiocb blixoaom SaKTepna 3a npe^eJiLi H^eJiyAOHHo-KHHieHHoro TpaKTa- 
6jioxh, hto CBH^eTejiBCTByeT o naToreHHOM neiiCTBHH 6aKTepiiH nyMLi b OTHomeHH® 
TKaHen 6 jioxh. 

yjiBTpacTpyKTypa KJieTOK nyMHoro MHKpoSa, ynacTByiomero b uecTpyKitHH 
^KejiyftOHHo-KHineHHoro TpaKTa 6 jioxh, He 0TJiHHaJiaci> ot yjitTpacTpyKTypLi 6aKTe- 
pnn, HaSjiiojiiaeMLix hbmh b HHTepBaJie 1, 3 h nocjie sapa^Kaiomero KopMJieHHH. 
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PATHOGENIC EFFECT OF PLAGUE MICROBE 
ON THE FLEA XENOPSYLLA CHEOPIS 
AND ULTRASTRUCTURE OF THE AGENT DURING 
DIFFERENT PERIODS OF ITS STAY IN THE VECTOR 

N. P. Konnov, T. A. Demchenko, P. I. Anisimov, K. I. Kondrashkina, 

A. D. Lukjanova 

SUMMARY 

Pathology of gastro-intestinal tract of Xenopsylla cheopis fleas infected with plague microbe' 
was determined by means of electron microscopy. Ultrastructure of plague microbe during dif¬ 
ferent periods of its stay in the vector was studied. 
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Phc, 1 . yjitTpaTOHKHe cpe3bi jKejiyflOHHo-KMmeqHoro TpaKTa 6 jiox Xenopsylla cheopis. 

a — 6aKTepnn nyMbi cpem* $opMeHHbix sjieMeHTOB kpobh nepe3 nac nocjie 3apawaromero kopmjichhh, xi2 750; 
6 — to we nocjie 3 xll 700; e — mhkpo6h nyMbi Ha 2-e cyT nocjie 2-tt hohkopmkm (8-e cyT nocjie sapawaio- 
mero KOpMJieHHH), bhuhm CKonjieHHfl reMaTHHa Bonpyr 6aKTepnft HyMbi, X13 500; z — o6pa30BaHne KOHrjioMe- 
paTOB (yKa3aHH CTpenKoft) GaKTepnii nyMbi Ha 2-e cyT nocjie 3-ft noaKopMKH (U-e cyT nocjie 3apawaiomero kopm- 
jieHHH, X5000; d — hojihmop$h3m OaKTepuft b 9th we cpokh (CTpejinn — c<J>eponjiacTbi OaKTeputt), X13 000; 
e — to we, CTpejma — npoTonjiacT ^yMHoro MnKpo6a, x27 000. 




Phc. 2. y jiBTpaTOHKHG cpC3bi ^ejiyfloqHo-KHiiieqHoro TpaKTa'J6jiox Xenopsylla cheopis . 

a — npoHHKHOBeHHe 6aKTepirii qyMti b MejKKJieTo^Hoe npoCTpaHCTBo 3nnTejinH b nepnoH 8 — 11-x cyT nocjie 
3 apajKaiomero KopMJieHHH (2-e cyT nocjie 2-ft n 3-ft noflKopMoK), X6600; 6, a — pa3pymeHne anuTejinajibHOH 
KjieTKH (Te me cpoKu); X6800, Xl4 000; z — oTCjioemie necTpyKTupoBaHHoft anuTejmajibHoft kjictkh ot 6a3ajib- 
Hoii MeMSpaHH (Te me cpoKu), Xl5 000; d — 6aKTepnn qyMbi 3a npenejiaMH mejiyHoHHo-Kume^Horo TpaKTa 
6jioxh, x 10 400. e — yjibTpaToHKnii cpe3 mejiyuo^HO-Kume^Horo TpaKTa jiesapameHHoft Sjioxh X . cheopis 
(KOHTpoJib). BnjiHa HHTaKTHaH CTpyKTypa 3nnTejinH mejiyao^Ho-Kume^Horo TpaKTa HaceKOMoro, X12 000. 


